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A selectivespectrophotometricmethodbasedonthein-
teractionofananioniciodocomplexofcadmiumwithme-
thylviolethasbeendescribedforthedeterminationftrace
amountsofcadmium.Thedevelopedmethodisprecise,
accurateandhasbeenappliedtodeterminationfcadmi-
umattracelevels(25ppb)in seawaterandhighpurity
samplesof indiumandzincmaterials.
Thehazardouseffectsofcadmiumarewelldocumen-
ted1- 3.However,it findswideuseasanantifriction
agent,rust proofer,cooling agentin enameland
paintsandinplasticmanufactureandstoragebatteri-
es.Hence,it isnecessarytodeterminethiselementat
tracelevels.
Many of thespectrophotometricmethodsrepor-
tedfor thedeterminationof cadmiumaretedious4
andnotselective5,6.Someothermethodsbased0nthe
interactionoftetraiodocadmate(I1)anion7.8andbis-
(phenanthrolineum)cadmium(I1)cation9•lowithdy-
estuffsofoppositecharge,thoughsensitiveareinade-
quateforpracticalanalysisduetointerferencefrom
otherelementsthatarefrequentlyencounteredwith
cadmium.
Thepresentstudyshowsthatthelllteractionoftet-
raiodocadmate(I1)with methylviolet providesa
moresensitivemethod(8=1.5x 1051mol-I cm-I)
than thosebasedon reactionwith pyronineG7
(8=9.0><;104 I mol-I cm-I) or rhodamine6 G8
(8=8.9x 104'1mol-I cm-I). The methodhasbeen
appliedforthedeterminationofcadmiuminseawa-
terandhighpurityzincandindiummetalsamples.
Interferingionshavebeensuccessfullyeliminatedby
suitableconditioningofthesolutionpriortospectro-
photometricdetermination.
Experimental
A Hitachi220microcomputerbasedspectropho-
tometerwith10mmmatchedquartzcellswasusedfor
allthespectralmeasurements.An ELiCO L1-120di-
gitalpH meterwasusedforpH adjustments.All re-
agentsusedwereofAR gradeunlessotherwisestated.
All solutionswerepreparedwithdoublydistilledwa-
ter.
A stocksolutioncontaining500ppmofcadmium
waspreparedbydissolving0.2854gof3CdS04.8 H20
in250mlofwater.Thesolutionwassuitablydiluted
toobtainastandardsolution(5ppm)ofcadmium.A
solutionof sodiumcitrate(I M) adjustedtopH 4.0
withOCI wasusedasthebuffer.A 5%aqueousolut-
ionofKI and0.01% aqueousolutionofmethylvio-
letwerealsoprepared.
An aliquot(up to 15ml) of thesamplesolution
containingnotmorethan511gofcadmiumwastaken
ina25mlstandardflaskandtreatedwith2.5mlofthe
citratebuffer(pH4.0).Potassiumiodideandmethyl
violet(2.5ml each)wereaddedto theflaskandthe
volumewasmadeupto25mlwithdistilledwater.The
absorbancewasmeasuredm10mmcellsat590nm
againstareagentblank.A calibrationgraphwasplot-
tedfor0-5I1gofcadmiumstandardsolutionsbythe
aboveprocedure.
Analysisof highpurityzincandindiummetals
Zincorindiummetal(5.0g)wasdissolvedin20ml
of I: 1HCl andmadeupto 100m!.Suitablealiquots
containingcadmiumin therange0-5I1gweretaken
andasolutionofsodiumcitrate(20%,2ml)wasadd-
ed.ThepH wasadjustedto 4.0usingapH meter,
beforetransfrringintothe25mlcalibratedflaskand
analysingasabove.
Resultsanddiscussion
TheabsorptionspectraofCd-r -methylvioletcom-
plexwasrecordedagainstthecorrespondingreag-
entblank.The ternarycomplexwasfoundto have
Amax at 590nm.
It wasfoundthattheformationoftheternarycom-
plexwascompletein thepH range3.0-6.0.Citrate
bufferwaspreferredtophthalateoracetatebufferas
itspresenceremovestheinterferencedueto200-fold
excessofPb2+, Sn2+andSb3+. Forthedeterminationf
0.1ppmofcadmium,constantandmaximumabsorb-
ancerequiredadditionofatleast2.0mlof 5%KI and
2.0mlof 0.01% methylviolet.Undertheseoptimal
conditions,thecolourdevelopmentwasinstantane-
ousandremainedstablefor24hr.Theorderofaddi-
tion of reagentswasnot critical.
Thecalibrationgraphwaslinearovertherange0-5
I1gofcadmiumpresentinatotalvolumeof25m!.The
molar absorptivity(8) was found to be 1.5x 105
I mol-I em-I.
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Table I---Analysis of sea water samples Table 2-Analysis of high purity metals
Ten rellicate determinationsof standardsolutions
containi g 2.5 f.1gof cadmium showed a meanreco-
veryof 1 0.25% with a relativestandarddeviationof
2.9%.
The c hiningratio of cadmium to methyl violet
was fou d to be 1:2 from molar ratio, continuous
variatio and slope ratio methods. These methods
wereuns ccessfulwhenusedfor thedeterminationof
thecom .ning ratio of cadmium to iodide, asno col-
our deve pmenttook placewhentheywerepresent
in ms:>larroportions. However, theequilibrium shift
method i dicated a cadmium to iodide ratio of 1:4.
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lnterf'erecestudies
A stu on interfering effectsof various ions (200
ppm) on he determination of 0.1 ppm of Cd by the
propose methodrevealedthatLi +,Na +, K +, Ca2+,
Sr2+,Ba +,Mg2+,Pb2+, Sn2+,Cu2+,Zri2+,Fe2+,
Be2+;Ni +,C02+,Vo~+, Mn2+, Cr3+, Fe3+,A13+,
Sb3+,Ti +, La3+, Ce-l+, ZrH, Th-l+, Te.J+, Se.J+,
Sb5+, sot, . AsOj - , VOJ - , WO~- , SO~- ,
S20~- , 40~-, F-, SCN -, oxalate, tartrate, 1-,
Br - and OJ - do not interfere.
The a dition of 2 ml of 5% thiourea eliminated
interfere cedue to Pd2+and Pt4+,while 5ml of 5%
sodium uoride removed interference due to
MoO~- . einterferencedueto Hg2+ wasovercomehy
reductio with 2.5ml of2%SnCh and centrifuging
theturbi solutionprior to addition of reagentsoluti-
on. The a dition of2 ml of 5% urearemovedinterfer-
ence due to nitrite.
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Analysisof'syntheticandrealsamples
Table I presentstheresultsof theanalysisof synthe-
tic sample solutions of various forms of sea water
after eliminating the interferencesasdescribedabo-
ve.The resultsclearly show that the method can be
usedfor traceleveldeterminationof cadmiumin poll-
uted sea water samples.
Sincethemetalionscommonlyassociatedwithcad-
mium,viz.,Zn2+,Pb2+,Cu2+,FeH ,Ce4+,InHandWO~-
do not interfere,theproposedmethodcanbeusedfor
determination of cadmium in real sampleslike high
purity indium metal,zinc granulesandzinc salts(Ta-
ble2).The resultsobtainedhavebeencomparedwith
thoseobtainedusingAAS and sparksourcemassspe-
ctrometry. The data obtained on thesamplesspiked
with known amountsof cadmiumarealsopresented.
The results show good agreementbetweenthe two
methods.
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